Introduction
The linear polarization of the Kleinmann-Low Nebula in Orion exhibits strong wavelength dependence in the near infrared. Dyck et.al . ( 1973) and Dyck and Beichmann (1974) observed the Becklin-Neugebauer source in this nebula and found a strong increase i^ polarization at 104 where the nebula also exhibits a broad spectral absorption feature frequently attributed to a silicate dust component. Shortward of the -ilicate feature, Loer, Allen and Dyck ( 1973) and Breger and Hardrop (1973) found a rapid rise in polarization increasing to a value of 26 % at 1.64. The cited polarization angle lies in the approximate range of 100°to 115 0 throughout this wavelength domain; the reported errors in angle are of the order of ±5°.
There also is a remarkable uniformity for the direction of polarization across the Kleinmann-Low nebula. Dyck and Beichmann carried out observations at 11.14 across the central half minute of arc of the nebula and found a polarization of the order
10%
at an angle of 870±120.
Circular polarization has also been found to be unusually high. Serkowski and Rieke (1973) found the circular polarization at 3.44 to have a value of 0.9%. P.G. Martin (1975) has made use of thA linear polarization data at 104 to place bounds on the band strength of the absorbing grain material and on the shape and degree of alignment of the grains. has reanalyzed all available data and presents a strong case for the production of polarization through preferential extinction by grains having plausibly high temperatures, if this mechanism is indeed prevalent, one may expect to detect emission from these same oriented grains at much longer infrared wavelengths, and this radiation shouic:. then show a direction of polarization perpendicular to that seen in the near infrared. Our intention in planning new observations of the Kleinmann-Low Nebula was to search for this polarization in emission, in four wavelength bands 16 ,, X ti 120}1. For filters 1, 2, 3, and 4, respectively, this gives 63%, 85%, 91% and 90%. The -1:io1arizer_orientations for minimum transmission were identical for all four filters to within a degree.
Observations
Observations using the Kuiper observatory's bent Caosegrain telescope were carried out at altitudes of 12 km on the nights of November 19 and 22, 1976. On November 18 the flight plan had called for an initial period of calibration on Jupiter, followed by a period of observations on Orion. Approximately one hour had been planned for observations on these two objects, but unfortunately the Jupiter observations had to be cut short because of an unforeseen change in the winds.
Because particularly large scatter, perhaps because the ' sensitivity of our detector drops rather rapidly in this spectral range.
Results
The most striking result of our observations is readily summarized: the polarization--if any--that characterized the radiation in the three longest wavelength filter positions is small. Relative to Jupiter, the polarization at wavelengths beyond 30U appears to be at most ti2%±2%.
The noisiest observations by far are the measurements obtained in Filter position 1, 16-33u. Here the difference in readings between Oricn and Jupiter amount to ti7%, but since the polarization efficiency is only 62% at that wavelength, the implied intrinsic polarization of the Kleinmann-Low Nebula is about 1U%. Since the quality of the data is poor, he regard this value as a rather poor upper limit. A repeated set of observations will provide greatly improved data. Consider a nebula in which the extinction is T x and Ty along orthogonal directions x and y, both perpendicular to the line of sicht taken to be the z-axis. At the long wavelengths under discussior 1h re, -,he extinction is entirely due to absorption (as contrasted to scattering) for all cractical purposes. Under these conditions a uniform cloud would e-hibit an amount of polarization in emitted radiation [ 
At very long wavelenghts where the optical depth of the cloud might be expected to approach zero,T -0, peti 2T
With this same formalism, the polarization produced by absorption of radiation passing through this medium and originating from an unpolarized background source ca_.. be expressed as
For small valus s of AT, P a \, -(DT/2)
We have to bear in mind that optical depth is a function of wavelength. At !Ou in the 'silicate' absorption feature Aitken and Jones (1973) and Gillett et.al . (1975) propose that Tti3.
The observed polarization is of the order of 15% at this wavelength,and we conclude that AT should have approximately twice this value. This gives _ I T ,, 0. 3 and CT /2T ti 0.05 at 10u. has calculated the far infrared (X > 40u) polarization expected if the nebula is homogeneous but optically thin and finds it to be in the range of 5 to 8%. He assumes that the grains have properties of the ty p e exhibited by Lunar dust (Perry et.al . 1972) .
We have to ask ourselves why our observations show a substantially lower polarization. For an optically thin cloud, low polarization caii occur only if the grain orientations are
If the grains were not randomly aligned, we should see pola il, ed emission by the grains along the entire line of sight, and hence would expect systematically polarizeci emission.
Dennison (private communication) has pointed out that -one might expect the difference between gas and dust temperatures to fall drastically in the dense, nH2 ? 10 6 cm 3 (Kutner et.al . 1976) , central portions of the Kleinmann-Low Nebula so that dust alignment would no longer be maintained even in intense magnetic fields.
Another possible explanation could be invoked if the cloud did not become optically thin at longer wavelengths. In that case P e approaches a value ( p z/2)exp-t, for 4t/2«1, and this value of P e can then be much lower than 0.05. Observations by Forrest et.al . (1976) , Lemke et.al . (1974) and Werner et.al . (1976) do not entirely rule out a nebula that is optically thick even at 100u. Turbulence, tempera are equilibrium between gas and dust, or substantial optical depth at the center of the KleinmannLow Nebula, all could account for the low polarization observed at long wavelergtns, aad still be consistent with significant polarization observed at 10u. 
